The agreement between self-reported diseases in a questionnaire survey and data from medical records was assessed in a representative sample of Finnish men and women (n = 596) aged 45-73 years. The accumulated medical record information was abstracted from the records in the health centers and the central hospital in the study region. The agreement between the two information sources was substantial (kappa 0.73-0.80) for cardiovascular diseases as a group, hypertension, angina pectoris, myocardial infarction, and diabetes. The lowest agreement (kappa < 0.55) was found for lower back disorder, hip and knee arthrosis, and claudication. These results showed that the agreement between questionnaire data and medical records was good for well-known chronic diseases that have clear diagnostic criteria and are easily communicated to the patient. Conversely, the agreement was poor for diseases with nonestablished diagnostic criteria and a fluctuating course. Am J Epidemio/1997;145:762-9. 
Epidemiologic studies frequently use self-administered questionnaires to obtain individual data to study subjects' health status (1, 2) . Self-reported questionnaire information can, however, be distorted for numerous reasons. The subjects may misunderstand the diagnosis reported by the physician, they may forget the diagnosis, or they may be unwilling to report it (2) (3) (4) (5) . For determination of the validity of such study results, the consistency between subjective selfreported diseases and medical sources of respective disease information can be compared (6) .
Cardiovascular diseases and diabetes have been of greatest interest in studies of the agreement between self-reports and medical record information or the validity of self-reports (1) (2) (3) (4) (7) (8) (9) . Despite increasing evidence of the agreement and validity of results about chronic and acute diseases obtained from different sources, there is a paucity of information on the subject (10) , and the accuracy or validity of self-reports for many medical conditions, especially in the elderly, is still uncertain (2, (11) (12) (13) (14) .
The purpose of this study was to assess the agreement and validity of self-administered questionnaire information on selected chronic diseases, namely cardiovascular diseases, diabetes, hip and knee arthrosis, and lower back disorders, with the information documented in the medical records of middle-aged and elderly Finnish men and women.
MATERIALS AND METHODS
A prospective follow-up study with a systematic representative sample of residents aged 19-63 years was initiated in 1980. Self-administered follow-up questionnaires were sent to the subjects in 1985 and 1990 (figure 1). Our study was targeted at those subjects who were aged 35-63 years in 1980 and who, regardless of their disease history, lived in the study region and answered the follow-up questionnaire in 1990. From these subjects, a random sample of 300 men and 300 women was selected for the analysis.
Self-reported information on various medical conditions was obtained in 1990 using the following structured question: "Do you have or have you had any of the following diseases?" The disease conditions of interest in this study were hypertension or high blood pressure, myocardial infarction, angina pectoris or other coronary heart disease, cerebral stroke or transient ischemic attack, claudication, diabetes or high blood glucose level, hip or knee arthrosis, and lower back disorder or chronic lower back symptoms. The response in each case was yes or no.
The accumulated medical record information was gathered from the local municipal health centers and the central hospital in the study region. Apart from the inpatient wards of the health centers, which provide mainly long-term care, the central hospital was the only hospital in the study region, and most specialist physician services were provided there. The medical records of 96 percent in the sample of 600 subjects were available from the local health center, and the records for: 8.9'peI"cent were available from the central hospital. The subjects with medical records from either the heald;l center. or central hospital (n = 596) were included in.; the tiDal analysis. The diagnm;tic f critetia:~defined before the medical record revrew~ givemDttatile 1. All medical records obtained fromltheiIealtlLcenters and the centralhospital were teviavecLJlle ensure unbiased comparisons Am J Epidemlot: Vol. 145, No. 8, 1997 between the questionnaire data and medical records, the information from each subject's self-reported questionnaire was not referred to during collection of the medical record data.
The medical record diagnosis for each condition (yes or no) was cross-tabulated with that of the selfreported answer (yes or no) obtained from the questionnaire. The analysis of the agreement between the two methods was based first on definite diagnoses and subsequently on both possible and definite diagnoses in the medical records with the exception of hip and knee arthrosis, for which it was not possible to assess whether the diagnosis was possible or definite.
Kappa coefficients were calculated to determine the agreement between self-reported questionnaire data and medical records. A kappa value of less than 0.40 was considered poor-to-fair agreement, 0.41-0.60 was considered moderate agreement, 0.61-0.80 was considered substantial agreement, and 0.81-1.00 was considered almost perfect agreement, as suggested by Landis and Koch (15) . The validity of the self-reported questionnaire data compared with the medical records was expressed in terms of sensitivity (true positives correctly identified/all true positives), specificity (true negatives correctly identified/all true negatives), positive predictive value (true positives correctly identified/all positives identified by the questionnaire data), and negative predictive value (true negatives correctly identified/all negatives identified by the questionnaire data) (16, 17) .
Owing to the possibility that certain respondentrelated characteristics affected the findings, the differences in the occurrence of true positive and true negative reports of any cardiovascular disease and lower back disorder and in the overall agreement between the different subgroups in the study population were analyzed with a logistic regression model. The results were expressed in terms of adjusted odds ratios for the sensitivity, specificity, and overall agreement between the self-administered questionnaire and the medical record information. Cases of cardiovascular diseases and lower back disorder obtained from the medical records were included in the analysis of the sensitivity. Similarly, the analysis of specificity included subjects with no evidence of cardiovascular diseases and lower back disorder in their medical records.
RESULTS
The main findings are summarized in table 2. For most conditions, the prevalence of the disease based on questionnaire responses was lower than that reflected in the medical records, when the prevalence was based on both possible and definite diagnoses in the medical records. When only definite diagnoses were included as pOSItIves, the questionnaire responses indicated a higher prevalence of disease compared with the information in the medical records.
According to the medical records, about 50 percent of the subjects suffered or had suffered from some cardiovascular condition and lower back disorder. The agreement between the self-~dministered questionnaire information and medical record data was substantial (kappa 0.73-0.80) for cardiovascular diseases as a group as well as for the specific cardiovascular diseases for hypertension, angina pectoris, and myocardial infarction. Poor agreement was found for claudication. With only a few exceptions, the sensitivity and specificity of self-reported information on cardiovascular diseases compared with data from the medical records was also good.
The results also showed substantial agreement (kappa> 0.70) between the two reporting methods on the occurrence of diabetes. In contrast, the agreement was poor for musculoskeletal diseases. The consistency for hip and knee arthrosis was moderate (kappa = 0.48). Similarly, the agreement for lower back disorder was * Se, sensitivity; Sp, specificity, PV+, positive predictive value; PV-, negative predictive value; CHD, coronary heart disease (including myocardial infarction and angina pectoris); TIA, transient ischemic attack; CVD, cardiovascular disease (including hypertension or high blood pressure, angina pectoris, cardiac insufficiency, myocardial infarction, claudication, cerebral stroke or transient ischemic disease, arrhythmia, and valvular disorder and cardiomyopathia, in addition to the above-mentioned cardiovascular diseases). poor (kappa 0.42-0.54), regardless of the classification method of the medical records used. Both the sensitivity and specificity of lower back disorder were among the poorest of all the diagnoses.
Age and number of health service contacts during 1980-1990 were statistically significantly associated with the occurrence of true negative responses, indicating increased misclassification of self-reported cardiovascular diseases among elderly subjects and those with many visits to a doctor (table 3) . For lower back disorder, age, length of occupational training, and employment status were statistically significantly associated with the occurrence of true positive responses, indicating increased sensitivity of self-report of lower back disorder among elderly, poorly educated, and nonworking persons (table 4).
DISCUSSION
Our findings showed substantial agreement between self-reported and documented medical conditions such as diabetes, hypertension, coronary heart disease, and cardiovascular diseases as a general group. With some exceptions, the sensitivity and specificity of the questionnaire data on cardiovascular diseases were high as well. The agreement was further indicated by the finding that the prevalence of a disease based on the questionnaire responses was higher than that indicated by definite diagnoses in the medical records, but lower than that indicated by both possible and definite diagnoses, again in the medical records.
Our findings showed poor agreement between selfadministered questionnaire data and medical records in the identification of lower back disorder and hip or knee arthrosis. Similarly, the validity of the selfreported information on musculoskeletal diseases was poor compared with agreement for cardiovascular diseases and diabetes. It is apparent that people with mild symptoms may report lower back disorder in the selfadministered questionnaire even if they have not sought medical help for their condition. On the other hand, the study subjects may have suffered from lower back pain several years before and failed to report it in the questionnaire.
Several studies are in agreement with our findings that the consistency is good for cardiovascular diseases (1-3, 7, 18) and diabetes (2, 3, (7) (8) (9) . Similarly, the few studies concerning the agreement between the self-report and medical record information for musculoskeletal diseases (3, 19) are in agreement with our results.
In agreement with some earlier studies (3), some respondent-related characteristics affected the sensitivity and specificity of the two information sources. We found that the importance of the respondentrelated characteristics was higher for a disease with low agreement, such as lower back disorder, compared with a disease with high agreement, such as cardiovascular diseases. This difference is partly due to the higher agreement for cardiovascular diseases, whereby there are few cases with low agreement, and thus little variation remained to be explained by respondentrelated characteristics. The respondent-related differences may also be due to the nature of the diseases. Cardiovascular diseases are often chronic, while the symptoms associated with lower back disorders often remain unspecified and may follow a fluctuating course with asymptomatic and symptomatic periods, especially in younger age groups, and thereby may be forgotten. The differences associated with education may be due to the different conception of lower back disorder symptoms in different jobs. Subjects with low education often engage in jobs with heavy lifting and may suffer from lower back symptoms more than well-educated subjects, who usually work in physically undemanding jobs.
Some authors have criticized the validity of medical records on the grounds that the coverage and validity of ordinary health care records can be low (3, (20) (21) (22) (23) . Given the differences that certainly exist between the medical reporting practices and health care organizations in various countries, the system in Finland provides a relatively reliable and uniform source of medical information because physicians are obliged to record the reason, the main findings, and the therapy provided for every patient contact. Similarly, the records are systematically stored in Finnish health care organizations. In addition, the coverage of the medical records was improved for this study by collecting and combining the medical information from both the local municipal health centers and the central hospital. The high proportion of study subjects who had used the health care services is in agreement with general statistics in Finland showing that municipal health centers and hospitals provide the vast majority of the physician services to the population (24) . Our data from 1980 support this, with 58 and 18 percent of all annual visits to physicians accounted for by local health centers and the central hospital, respectively (25) .
In summary, the results for this regionally representative sample of Finnish men and women aged 45-73 years indicate wide variation in agreement between questionnaire data and medical records, depending on the specific diagnosis. The agreement was substantial for coronary heart disease and for all cardiovascular diseases as a group and for some specific conditions such as hypertension and diabetes. There was low agreement for some general medical conditions, in- * MR+, possible or definite lower back disorder obtained from the medical record; MR-, neither possible nor definite lower back disorder obtained from the medical record; SR+, some lower back disorder reported on the self-reported questionnaire; OR, odds ratio; CI, confidence interval; SR-, no lower back disorder reported on the self-reported questionnaire.
t Adjusted for gender. ; Adjusted for gender and age . § Adjusted for gender, age, and length of the occupational training. m eluding lower back disorders and hip and knee arthrosis, in which a definite diagnosis is difficult to make and the course of the disease may fluctuate. For this reason, the agreement of the results is likely to be more a function of the medical phenomenon than of the method for recording data.
